Despite the crucial role of vocabulary in foreign language acquisition, little is known about its influence on speaking and writing development from self-regulated learning concept. Thus, by employing a path analysis, this study examines the influence of vocabulary acquisition through self-regulated learning on beginner (N = 215) and intermediate (N = 195) students' speaking and writing development at Walailak University, Thailand. The findings suggest significant paths from vocabulary acquisition to students' speaking and writing development, but noting the influence of proficiency level. These findings contribute to the development of research in vocabulary acquisition and self-regulated learning with regards to speaking and writing development.
Introduction
Vocabulary acquisition is undeniably vital for the development of learner's ability in performing the four language skills, encompassing reading, listening, writing, and speaking (Milton, 2013 ) and the contribution of vocabulary knowledge to learner's language proficiency has been found significant (Karakoç & Köse, 2017). However, the result of a review of current studies on vocabulary acquisition only shows marginal vocabulary growth across vocabulary teaching and learning in various EFL situations, implying the existence of inefficient vocabulary learning (Chanturia & Webb, 2016) . Thus, the present study intends to offer some insights by exploring vocabulary acquisition through self-regulated learning and the effects on learner's improvement in speaking and writing skills. The vocabulary acquisition in this study involves explicit instruction in vocabulary learning that has been found effective in improving student's performance in vocabulary tests (Mizumoto & Takeuchi, 2009 ) and recommended to be applied in foreign language classroom (De la Fuente, 2006; Sökmen, 1997) .
There has been a growing body of literature around self-regulated learning due to its importance in supporting student's knowledge development both in formal schooling and in the periods where students must continue upgrading their capacity on their own (Boekaerts, 1997) . Nonetheless, there is still a limited number of research exploring vocabulary acquisition through self-regulated learning. Meanwhile, given current technological developments, vocabulary learning taking place outside classrooms and in unsupervised environments can be inevitable and crucial for the success of student's vocabulary acquisition (Bjork, Dunlosky, & Kornell, 2013) . To put it simply, there are a lot of words that students must learn to be able to function the target language; a review of current studies on vocabulary learning discloses that, at least, learners need to have 8000-9000-word families for reading and about 5000-7000 families for oral discourse (Schmitt, 2008 ). Yet, teachers simply cannot teach all the words in classrooms due to time-constraints and other tolerable circumstances related to their teaching job. Therefore, embracing self-regulated learning in vocabulary acquisition is unavoidable for students to be proficient in the target language, and the findings of this study will examine the path to the development of speaking and writing skills.
Literature Review

Vocabulary Acquisition through Self-Regulated Learning
Self-regulated learning is viewed as a complex interactive process, involving not only cognition, but also motivation, in which learners take responsibility for their own learning process in a proactive way to achieve desired learning outcomes (Boekaerts, 1997; Zimmerman, 1990 Zimmerman, & 2002 . In other words, learners self-initiate and self-manage learning that often goes beyond regular classroom schedules and takes advantage of available learning resources (Bjork, Dunlosky, & Kornell, 2013) . Early studies found the positive relationship between self-regulated learning and academic achievement (Lindner & Harris, 1992; Zimmerman, 2008) In the field of vocabulary acquisition, one of the focused explorations is enhancing self-efficacy through self-regulated learning process, which potentially leads to the development of learner's vocabulary acquisition. Albeit self-regulated learning is more student-centered learning, some of the studies were surprisingly conducted in Asian countries that are widely known for the heavy teacher-centered learning approach. Mizumoto (2013a) , for instance, integrated self-regulated learning approach into EFL learners' vocabulary learning at a university in Japan. Using experimental research design, a steady growth in self-efficacy and vocabulary knowledge was observed among students in the treatment groups. In another study, Mizumoto (2013b) examined self-regulated learning process on self-efficacy of EFL students from two universities in Japan, and supporting evidence was found that the process of self-regulated learning potentially boosts self-efficacy and increase vocabulary knowledge. Positive relationships between self-efficacy and selfregulation in vocabulary acquisition were also indicated among Chinese EFL learners (Ping, Baranovich, Manueli, & Siraj, 2015) and Iranian EFL learners (Hamedani, 2013) .
Vocabulary learning is a long-term task that requires students to maintain their motivation and adjust their learning strategies over time; thus, a proactive way of learning where students take control of their vocabulary learning is highly essential (Tseng & Schmitt, 2008) . The findings of the latest study from Choi, Zhang, Lin, and Zhang (2018) in Korea confirm that motivations were positively related to vocabulary learning strategies and vocabulary knowledge. Students who possessed stronger depth of vocabulary knowledge applied certain strategies more frequently than those with weaker depth of vocabulary knowledge (Nassaji, 2006) . Self-regulated learning bridges between motivation and learning strategies in vocabulary learning (Mizumoto & Takeuchi, 2011) . Nevertheless, to build up self-regulation in vocabulary acquisition, students need practical self-regulatory process; providing a set of instructions or strategies would not help much (Tseng, Dörnyei, & Schmitt, 2006) . However, the influence of motivational factors and self-regulatory strategies was not significantly different across learner groups (Kormos & Csizer, 2014) . Although good and poor language learners employed many effective strategies for vocabulary learning (Zhang, 2011) , the differences were also noticeable in the aspects of metacognitive monitoring, self-efficacy, learning optimisim, and self-regulated language learning behavior (DiFrancesca, Nietfeld, & Cao, 2016; Khodarahmi & Zarrinabadi, 2016) . Besides, motivation could only affect student's proficiency through learning strategies (Fukuda, 2018) .
Vocabulary Acquisition and Speaking Development
It is unquestionable that, to be a proficient foreign language speaker, one needs to acquire wider and deeper vocabulary knowledge, which, in the process, improves clarity and fluency of spoken and written language (von Sydow, 2015) . Vocabulary acquisition is a vital element to successfully developing communication and literacy skills (Belisle, 1997) . Within all language skills and knowledge (listening, reading, speaking, and writing), vocabulary knowledge serves as an internal link, in which the development appears to be in parallel with the improvement of every other aspect of language (Jordan, 1997; Milton, 2013) . On speaking development, for instance, Iwashita (2005) investigated lexical competence of learners preparing for tertiary study in English-speaking countries. The results of the study confirm that learners with higher level of language proficiency produced more academic vocabulary than those of lower proficiency. The parallel development of learner's vocabulary acquisition with other skills, such as listening, reading, and writing, has also been identified by recent empirical studies (e.g. Farvardin & Teng, 2016; Harkio & Pietilä, 2016) . Koizumi (2005) studied the relationship between vocabulary and speaking ability of Japanese learners of English at beginner level. A speaking test designed to assess school-based English proficiency and productive vocabulary knowledge test (VKT) were utilized to collect the data, which were, then, analyzed by using path analysis. The findings of the study revealed the presence of substantial effects of vocabulary knowledge and learners' speaking ability, which, further, suggests the enhancement of speaking ability by increasing vocabulary knowledge. Nevertheless, the attention should also be paid to the ability of putting vocabulary knowledge into use. In another study involving novice to intermediate levels, Koizumi & In'nami, (2013) found that L2 speaking proficiency was predicted by L2 vocabulary knowledge, size, depth, and speed. The finding supports the view that more proficient learners exhibit higher vocabulary knowledge, thereby displaying higher speaking proficiency.
From teachers and students' perspectives, lack of vocabulary is often the reason in students' inability to speaking English (Khan, Radzuan, Shahbaz, Ibrahim, & Mustafa, 2018; Seffar, 2011) . This implicitly confirms the positive relationship between vocabulary acquisition and speaking development. Given the encouraging results of previous studies, the present study, hence, tries to examine if a positive relationship also exists between vocabulary acquisition through self-regulated learning and student's improvement in speaking skill.
Vocabulary Acquisition and Writing Skill
Like speaking, writing is also a productive skill in which the quality can depend on vocabulary knowledge level. Learners who have acquired more vocabulary would produce a better quality of written texts than those who have acquired less. Vocabulary knowledge simply allows learners to have a range of options in language production; in other words, the wider and deeper one's vocabulary knowledge, the further range of options one will have. A recent study from Viera (2017), for instance, explored the influence of vocabulary knowledge on written production. The results of the study confirm that a group of learners who received a pedagogic intervention with vocabulary activities performed better in written production that those who did not receive such intervention. The study, further, suggests the emphasis on advancing the vocabulary knowledge of the target language in use. Without having appropriate and sufficient vocabulary knowledge, learners would not be able to understand others or express their intentions.
The idea that inadequate knowledge of vocabulary in the target language may lead to inferior writing quality is supported by previous studies. For example, Shi and Qian (2012) examined the dimensions of vocabulary knowledge and the effects on EFL learners' writing quality. Their examination revealed that writing quality was strongly correlated with active vocabulary knowledge. The differences on learners' writing ability were found to be in parallel with learners' ability in vocabulary usage (Zhai, 2016) , but differed by genre (Olinghouse & Wilson, 2013) . Meanwhile, leaners' use of academic words is more likely to be different by reading proficiency levels (Kim & Ryoo, 2009 ). Nonetheless, Dobbs and Kearns (2016), who investigated the use of new vocabulary in writing, found that learners studying vocabulary for exams were more probable to attempt to use newly taught vocabulary in their writings than those learning English. Therefore, at this point, explicit instruction in vocabulary learning is necessary as it can help teach learners about how to use their store of recognition vocabulary as well as new vocabulary in a production task, such as writing (Lee, 2003 ).
Methodology
The This study employed a quantitative research design encompassing descriptive and inferential statistics. Instruments and materials for vocabulary, speaking, and writing were prepared for data collection. Students' scores in these skills were used as the primary data for the examination of the research question. The primary data were, then, examined by using path analysis to reveal the correlations and predicted paths among the constructed variables, which included vocabulary, speaking, and writing. The examination was conducted separately to each group level of students, which consisted of beginner and intermediate level students. Thus, the results of the examination could also be analyzed from comparative perspective on both levels of students.
This study involved beginner and intermediate level students, as explained below.
Beginner level students
Students in this level are those whose scores were in the range of 40 -55 in the university placement test in 2017. In this paper, these students are also referred as basic users of English at A1 level, based on the Common European Framework of Reference for Languages (CEFR). In total, there were 361 students in this level, but this study only used the data of 10 classes of English in Cultural Diversity or 215 beginner level students. The students majored in Electrical Engineering, Chinese Language, Tourism and Hotel, Management, Accounting, and Health. Since gender was not the variable of interest, it was not specified.
Intermediate level students
These students obtained scores in the range of 56 -69 in the university placement test in 2017, equivalent to B1/B2 level in CEFR. Seven classes of intermediate level students were chosen as the sample for this study, which involved 195 students. They majored in Electrical Engineering, Medical Technology, and Nursing. Gender was also intentionally not specified. Following the purpose of the study explained earlier, the instruments and materials used for data collection involve vocabulary, speaking, and writing.
To set up vocabulary acquisition through self-regulated learning, ten vocabulary sets were created and attached to the course book. One vocabulary set contained 50 words along with the information of part of speech, definition, and example in sentence. In the implementation, students had to learn one vocabulary set outside classroom schedule for each week. Then, a vocabulary test was given to the students in class. For instance, students learned vocabulary set 1 after class in week 1, then they would be tested in class in week 2. The vocabulary learning, and assessment were done in such process until week 11 where students would have the last vocabulary test, i.e. vocabulary test 10. In this system, students had to self-regulate their own learning to acquire the 50 words in the assigned vocabulary set for each week. They were free to use any available learning resources and teachers were reachable through Facebook. Following the vocabulary sets, ten vocabulary tests were created to measure students' vocabulary acquisition for each vocabulary set or each week. The vocabulary tests consisted of 15 questions encompassing synonym, antonym, sentence completion, and definition. The questions were about the words listed in the assigned vocabulary sets, so students should have known the words if the studied the vocabulary set prior to the vocabulary tests. In addition, some pictures were added to some questions in each vocabulary test. After that, the vocabulary tests were delivered by using Socrative.com, a website or mobile app that allows a real-time quiz by using smartphones. The tests were given in the first 15 minutes of each class and teacher could access the result report after class. The average of students' scores from these ten vocabulary tests were used as the primary data in this study. It was considered as the vocabulary acquisition through self-regulated learning variable. We will be boarding in half an hour. As the variable for students' development in speaking, students' scores on two speaking tests were utilized in this study, which consisted of theme-based role play and individual interview exams, as elaborated below.
Theme-based role play
In the course design, students were required to perform four theme-based role-plays in a group of 4 -5 in class. The themes of the role play reflected the topics of four units in the course textbook, which involved Airport, Restaurant, Studying Abroad, and Festivals, Arts, and Crafts. The instruction of the role play was attached to the course textbook. Students' role-play performances were assessed by using a rubric that included five criteria: vocabulary use, fluency, accuracy, interaction, and creativity, preparedness, and prompts. The scores ranged from 2.5 to 10.
Individual interview exams
At the end of the term, each student was given an individual interview exam. After experiencing vocabulary acquisition through self-regulated learning and speaking practices in the four theme-based role-plays, students' speaking development was expected to be noticeable in this interview exam. The exam was designed to reveal students' abilities in explaining personal information, pronouncing word, phrases, and sentences, and communicating and expressing ideas relating to the course materials. An assessment rubric was also prepared for this exam, which involved five criteria: content, vocal expression, presentation, fluency and accuracy, and listening skill. The scores also ranged from 2.5 to 10. The detailed implementation of these two speaking tests can be seen in the class schedule below. At the end the variable of writing development involved two writing tests, namely writing practice and final writing test, elaborated below.
Writing practice
After studying each unit in the course textbook (table 3) , students were required to write a short reflective essay on Writeabout.com. The essays were read and given feedback by teachers through Writeabout.com. Students revised their essays at least three times until the final assessment took place in week 9.
Final writing test
Students were given a final writing test in week 12 (table 3) . The test required students to choose one prompt to respond to and write a short passage of 100-150 words to elaborate their response. The prompts were related to the course materials.
Both tests were assessed by using the same rubric, which involved five criteria: task achievement, grammar, vocabulary, logics, and mechanics (spelling, punctuation, and capitalization). The scores ranged from 2.5 to 10.
Picture 1. The appearance of the final writing test question
Basically, this study used vocabulary acquisition through self-regulate learning as the independent variable. The data were collected through 10 vocabulary tests given to students from week 2 to 11. Then, the dependent variable involved speaking in theme-based role play, final speaking test, writing practice, and final writing test. The data for speaking in theme-based role play were collected through role play performances in week 3, 5, 7, and 9, while the final speaking test was conducted in 11 and 12. Like role play, the data for writing practice were also collected in week 3, 5, 7, and 9 through a reflective essay assignment. The final writing test took place in week 12. These steps in data collection followed the course schedule, shown in table 3. In the data analysis stage, students' scores in vocabulary tests, speaking-role play, final speaking test, writing practice, and final writing test were cleaned up for both beginner and intermediate students. After that, bivariate correlation analysis was run by using SPSS and then, followed by path analysis by a means of MPlus. The purpose of the path analysis was to disclose the significant paths between vocabulary acquisition through self-regulated learning to speakingrole play, final speaking test, writing practice, and final writing test. The findings were presented as follows.
Findings and discussion
The Prior to the path analysis, bivariate correlation analysis was run between vocabulary acquisition and the variables of speaking and writing for both levels: beginner and intermediate level students. For beginner level students, the results disclose that vocabulary acquisition was significantly correlated with speaking-role play (r = .33, p< .001), writing practice (r = .24, p< .001), final writing test (r = .20, p = .004), but not with final speaking test (r = .10, p = .133). Meanwhile, speaking-role play was significantly correlated with final speaking test (r = -.14, p = .044) and writing practice was significantly correlated with final writing test (r = .35, p<.001).
Then, the results of the correlations among the variables in intermediate level students reveal that vocabulary acquisition was significantly correlated with the variables of speaking and writing, including speaking-role play (r = .32, p< .001), final speaking test (r = .27, p< .001), writing practice (r = .20, p = .004), and final writing test (r = .27, p< .001). Besides, speaking-role play was significantly correlated with final speaking test (r = .28, p< .001) and writing practice was with final writing test (r = 46, p< .001). Table 4 and 5 below provide the detailed numbers. These significant relationships among variables permit path analysis to be conducted. Next, the data of beginner and intermediate level students were examined by using path analysis. Since the paths of interests were clear and uncomplicated, the path analysis was only conducted for one time for each level of the students and this condition was considered enough to disclose the answers for the research question. The model fit was assessed by employing three indexes, consisting of comprised of root mean square error of approximation (RMSEA), Tucker-Lewis index (TLI), and comparative fit index (CFI). The 
Beginner level students
The values of RMSEA (.05) and TLI (.96) showed a good fit, but acceptable for the value of CFI for the examined model. The chi-square of model fit was 8.984
(df = 2, p = 0.01) and 173.346 (df = 10, p< .001) for the baseline model. The analysis results display that significant paths were found from vocabulary acquisition through self-regulated learning to students' improvement in speaking-role play (β = .177, SE = .034, p< .001), writing practice (β = .135, SE = .038, p< .001), and final writing test (β = .145, SE = .049, p = .003), but the path to final speaking test was not significant. However, the R 2 values in the significant paths indicate that the independent variable did not explain much of the variability in the dependent variables: Speaking-role play (R 2 = .11), writing practice (R 2 = .06), and final writing test (R 2 = .04). These results suggest that vocabulary acquisition was not the only contributor to students' improvement in speaking and writing, and obviously not the major one either. (1), and CFI (1). Different from the results of beginner level students, significant paths were obtained from vocabulary acquisition through self-regulated learning to students' improvement in speaking-role play (β = .269, SE = .058, p = .001), final speaking test (β = .231, SE = .060, p = .001), writing practice (β = .194, SE = .067, p = .004), and final writing test (β = .256, SE = .065, p = .001). Nonetheless, based on the R 2 values, these significant paths did not explain much of the variability in the dependent variables: speaking-role play (R 2 = .10), final speaking test (R 2 = .07), writing practice (R 2 = .04), and final writing test (R 2 = .08). These findings were consistent with the findings from beginner level students, implying that vocabulary acquisition through self-regulate learning was not the only contributor to students' improvement in speaking and writing. The following figure 2 displays the detailed paths. One of the insights obtained through the path analysis in this study is that students' vocabulary acquisition through self-regulated learning significantly influenced their development in writing. Both beginner and intermediate students displayed the significant paths, depicted in figure 1 and 2 . This finding sustains the argument that vocabulary acquisition plays a crucial role in writing development. Inadequate knowledge of the target language vocabulary can lead to inferior writing quality (Shi & Qian, 2012) . The finding concurs with Viera (2017) who studied the influence of vocabulary knowledge on written production. By employing an experimental research design, the study discovered that a group of students receiving vocabulary activities performed better in written production than those who did not receive such intervention. However, it must be admitted that despite the essential role of vocabulary in the acquisition of the four English skills, the number of research exploring the link from vocabulary to writing development is still limited. The present study, hence, encourages the future research in this area, so more empirical evidence can be found to sustain the mentioned argument earlier.
Another insight from the results of this study is that vocabulary acquisition through self-regulated learning was a predictor of students' development in speaking for intermediate students, but not for beginner students. This also follows the findings of the previous studies. For instance, Koizumi (2005) examined the relationship between vocabulary and speaking ability of Japanese EFL learners at beginner level. The finding suggests the substantial effects of vocabulary knowledge on learners' speaking ability. In another study, it was found that learners with higher level of proficiency also exhibited higher vocabulary knowledge, which accounted for their high speaking ability (Koizumi & In'nami, 2013) . The inconsistent significance of the paths from vocabulary acquisition to speaking-role play and final speaking in this study implies that beginner students may show some improvement in speaking due to acquiring more vocabulary, but the level of improvement is limited and may depend of the type of the assigned speaking task. In this study, for instance, beginner students were faced with one on one conversation with teacher, which would directly attest their speaking ability. In such circumstances, aside from their low level of proficiency, beginner students had to cope with other difficulties in speaking too, such as selfconfidence, fluency and accuracy, listening comprehension, and so forth, which might have hindered them from good performances.
Overall, the findings of this study contribute to the research on vocabulary acquisition in the context of speaking and writing development. Acquiring wider and deeper vocabulary knowledge is essential for students' development in speaking and writing (Belisle, 1997; Jordan, 1997; Milton, 2013; Sydow, 2015) , yet the effects may vary across learners, depending on their levels of proficiency in the target language (Iwashita, 2005) . Therefore, the present study would encourage vocabulary acquisition through selfregulated learning, but with more explicit instructions that can help low level students' focus during the learning process. Directing students' vocabulary learning to exam purpose may work better in enhancing students' use of the newly taught vocabulary (Dobbs & Kearns, 2016).
Conclusions
The results of the analysis confirm that vocabulary acquisition through selfregulated learning can influence students' development in speaking and writing, but the influence level may vary across learners with different levels of proficiency. This study establishes a sound foundation for further exploration and discussion around the contribution of vocabulary acquisition in speaking and writing development. For future studies, it is recommended to consider other aspects that may hinder learners from improving their speaking and writing skills. 
